Integration of cell-cell adhesion and contractile actomyosin activity during morphogenesis.
During embryonic development, cells become organized into complex tissues. Cells need to adhere and communicate with their immediate and remote neighbors to allow morphogenesis to take place in a coordinated way. Cell-cell adhesion, mediated by transmembrane adhesion receptors such as Cadherins and their intracellular interaction partners, is intimately linked to cell contractility that drives cell shape changes. Research in recent years has revealed that the contractile machinery responsible for cell shape changes, actomyosin, can in fact be organized into a number of different functional assemblies such as cortical-junctional actomyosin, apical-medial actomyosin, supracellular actomyosin cables as well as basal actomyosin networks. During coordinated shape changes of a tissue, these assemblies have to be functionally and mechanically linked between cells through cell-cell junctions. Although many actin-binding proteins associated with adherens junctions have been identified, which specific factors are required for the linkage of particular actomyosin assemblies to junctions is not well understood. This review will summarize our current knowledge, based mainly on the in vivo study of morphogenesis in the fruit fly Drosophila melanogaster.